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ejajwo^ q^gaioi sxib q&ti sat Ai^g gen 2!21ohtii s if sib §xie wsiq. ^. s 

X r q^gaiOl 24 g £1 J| f^Elb 3213 dSg 2J212J ojai ^f^sh 

S SH daS a S> 3X| &X|5f3 §2j& 4> 2i°D1. 2.1213} 2X[ J\7\m 21o|fe ?H3» 

oieiti sxi q^geiioi 9xiou siojai. 3 §e ds^l US enroll sish haiei^ s^oiib gigg hai 

(emissive display) §x|S gB|X|D1. g»AJ. tfEh 213 §011 °loH g 95§ HA|E|b 3¥0||b 

SI HA| (non-emissive display) §x|£ 8JU01£!q. bg§ SA| SX|2J3E MBIb £PI USS SA| 
5fx|^b g^d3(cathode ray tube; CRT) . gBfEDr q±gai0| HHy (plasma display panel: PDP) . H 
m Cr0|£E(light emitting diode: LED) S! gi^l^ srj|L||£E q >;g£i|0|(electrol uminescent 
display: ELD) §| I ^ °IQ. SEgl. ^gg HA| §fx|°J HA| §x|()!!b °h§HA|Sx| 

(liquid crystal display: LCD). *P|S r s* HA|*fx|(electrochemical display: ECO) ^ *P| gg HA|§ 
xKelectrophoretic image display: EPIO) gG| oHS^q. 

genuisom usqg aqq g:n £8 m^HAisxioii A r g£]fe g^d2KCRT)g hai §a °! 2312 

§2| SOIIAI xIAimH 2i°q. gff. ? g« ^§ ±ti \ 2 a §3} of 
g 9§i JfXllQ £jq. 

El£*l| 7|#2| ^21 a SOII £|oH 2|g 3X| &x|2| U*)|2f. X) 2 £J £| XI S^Sr£r *M| 3X| 

7PI2J S! S^SrOII rirBr AH£g 93011 *!£t£l 3X| q^g£l|0| gx|. = gJH 7 r fcH^0A|£E ^g 

?§ S°J S! iUI §51 HH£(flat panel )§ q^gcllOl SxlOil CHS > g 

SXH oi ei ;>|xi SB q^gaioi £x| goi|A| *!3HA|§x|g qg q^geiioi §x|oi| a|sn gjm 

?rm^oi. ye ±t»i °j ye =?g sat 3^:2 2ig ^21 o r qq. 51011 ;uig si^ hapi 

JrgSPI meOII qgftl *jX r SxlOII A|S£|H 2iQ. 

ei«SHA|Sx|fe S^0| g^EIOj ^ S2| ^leUr H ArOIOII ^gJEIOl 2!^ ™§§2§ 0|^O|X|D1. 

^i s^oii s^s sj^isioi ojjggo, qh§ ~x\mm m\\£M?\ ¥2|ei^ si£i ^amoj q^ 

geilO! Sx|0|q. ^71 ^ ^IShOilfe 3^01 S^EIfl. ^ 2^011 °U r £lfe ^?l§oP! 
?lei egHX|^q(thin film transistor: TFT)7 r ^ S2| 7151 g smoj ^inhrjn g^gcf. 

^SHAISxIfe 21 SSf 0|gSrO| a|^g HA|o r fe ¥3rS 5HSHA|Sx|2r 2|¥ CflAj X|2 

Si 0|g°i &ArS °!|§HA|Sx|^ 4- £jq. A|?||q giO\ ifii ^^S|SH0t S|fe 

3 X| 7 PI Oil Alb eiAr§ °h§HA|Sx|» SfO| A|gS|X|S.K CHalS Hg?l°l ^HA|g S?5 r fe 
S^qoilfe ^3rS °«SHA|Sxie AlSolfe 2J0| £Jy^!0|q. 

2!XH°I ^AllSfe. 3^21 i2§ gOISA) SICHfioj ngo, ^Ajg ? ^ S p t o|sj) uhA r g3| ¥3rS2J ^ 
^|X| gEHSj ggg a = ^e|A| ^ S£2J ^SrOllS f?5|2 A r g S§0|| §>7|| A|°]^g »S 

S ^ ^Ah¥3rS ^JSHAISxI^I 2iq. 

£ 1a 5! £ 1bfe #BH2| y!Ah¥3r§ 5IJSHA|§x|2| X||2«^g ^SSPI ?)El 3S£gO|q. 

£ lag SSolBI. ^£1. EEfe A r Hr0|O|^ 0|¥0j2 ¥S ?l5h(10) &0|| P||0|M UHdg XI1 1 

§St£ ¥. AM Dfi3f Afg?i A\B^A X|| 1 S^S|g HHEiySrOI ^l|0|e g^( 12 ) °! ^ 

?\ no\m s^(i2)oii eiSEioi xin asss d&q^ ^ioim sfoi( E Ais r xi si§)i HSjrn^ ^lom H h 
at S^eiq. 

£P| ^|0|M «Hd ^IB(10) #0|| S^S|0| 7||0|e S3^(16)e g^fj *. Af 7( ^| 0 | 

M §2^(16) ^oil u|§aaq?5|°S 01 ¥0| 5! e»E|MI £gg b|§aaq^^°S oi^ois 

Bnmm Xiai^ g^£|q. 0|O|A|. X1|2 D^3i A|ggl ArS^!^ i§£g £p| sajS §J ^qagg 
HHqaSrOl sgj # nng(i8) §y °ijqa nHSd6)g S^^q. hh@(18)S hhs 

(16)21 H 031 §2E|OIS ^2^/S£ll2! 21 Oil 2^ aa|g 0|^| ?)6H §S@Q. 

S3tg2j s soil aioiq bHdS xil 2 s^^fg g^ifi 4^1 »l 3 n|A 3 § 0 |gf} Aia^^ igo 

^ X1I2 g^S[g DHqyolOj £PI 7l|0|e er2J3f UxrSrfe Sr^¥S ? Surfer «|0|q q°!(£A|o|X| 

Sis) ?J ^2A/E2II2J S^(20a. 20b) g 5|}«|fe G||0|q UHdg S^^q. 7||^SHA|. &P| X||3 0^3 
g OlgorOI icSS 5^!S(18)g g§2S X||711} . xHg g«0| g °Hq« IIH@(16)y 

aejq. 

S3|g°l S3 Oil ^|5|g ^21 -3 go |0| §21 S25t3r a£e|2| «^g §|fe xj|1 a 

(22) g g^gl *. JUA 0|A3f OlgorO) ^1 MH S 2^1(22) g kg ^ a^^°SJSM i2A 
(20a)2| tJ^gg k§A|5Mfe X|| 1 a«!S(24)g g^Eiq. 0|1IH. m±*?°i «lA|51g Ahgl d(§;| 
9ISH ^P| X||1 aS D 4(22)°| HSOII SIH^(£EA|o|X| &>g)g ggoiq. 

^>P| XI1 1 seh S (24) °! X||1 a 054(22) ^011 ^3r*f ?J S}^ X||S£lb I T0( i nd i um-t i n- 

oxide)q IZ0(indiuro-zinc-oxide)2f ^° ¥S SSSjg s^fel ¥. X||5 D|^3f 0| ggl Ajxj ai 34 ggo 
^ ^^1 ¥S SES°4g HHqy&q. neiS. ^Pl XI1 1 ^ajS(24)g SSH 4PI S^(20a)3| 2 S£t 

b ¥3 3^(26)g g^£iq. 

a|7| 3^(26) gj XI1 1 a 21 ^ (22) ^011 X|| 2 S2?°4(28)g S^°l ^. X||6 Q|^af 0|ggl A\B^ 

§§25 ^| Xi|2 a21S|(28)g ^|2t8 r 0J S^(20a)q g^f t#A|?|fe XJ|2 SQHg (2 9) 

g g^sfq. 

^1 X||2 3eH S(2 9) 54 X||2 S21°|(28) ^0|| glArS S! §14: S^2§ X||§qb ^¥Qls(AI)0|q g(A 
8)21 eg &1A| £Se|g g*ftl X||7 D|i3| 0| §°} ArS^^I SS2S g!A| £SS|g HHqy 
eiq. HBIPj. ^71 X||2 a^!S(29)g mm SJ\ ±9.± 3^ (20a) 2| 213£lfe S^(30)0| ggaq. 
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01 OH. ¥S 2^(26) ?|0i| BA| £,4(30)01 yo|2lb S3£ BA|B(R)0| El 3. 3^(26)B yoisib 
S3g ¥3^(T)0| sip. 

##B §0)2) gW-^jlfS 5H§HA|§x|0l! 2imS. yAh¥3JS ?5f Bg7| ?\Z\0\ W\= UH<9. «I|E| 
«S. Oil 0| E| Hfld. XIII ^fi. ¥S 3^. WI2 2eh S o} uh A | g^oj § 7#0||A| 7DH2J D|a 3 § 0|g 

ais#2| gsoi sflm^ii aa. 

°d^2S A|£| §3 Hlgm S3 £W2| S}g0| g7|o|01 §Plg ^0|fe gjoj 

0| SIHS. ¥2|S ^SHAISxIl X||3SSlfe .^£2| B££IS BA|-¥^§ ^§HA|Sx|g »|5 

& ^ 2ife 7||fe ?H^0| m^o\ fl=?E|31 

CC|£|A|. g ^S2| A ||1°| s^js D\±n2\ SOj S3§ B£5|A|IJ 4= ?ib yA|-^3|S °i|3HA|S 

S &g2J a||22| =3g D |^3oj g0| g§§ B£5|A|1J 4= S.Uh^3IS °-*!3 HA|§x| °| 

aat fliseifeqi oici. 



#71 «n£i s^spi ?isioi g igg, 7ie #oii s^£in 2122? 01^013 2!^¥B sib 

f*7|°|: #7| ^71^1 #0|| §3S 7||0|e a^j ^|o|M 3^ £| #7|°| #0|| 71101^ §05|: 

#7| 71|0|e 3^ *?|S| 7»0|e 12 D -| #0|| §2£ °"E|M nHS: #7 1 7)|0|e §2°! #0|| g#E|:a #7| 
^E|S nHS°| 7|§A:|£J2| SSEIb ±2.± 3^ 5! S3I2 3^: #7| =!!ZS¥ ?|2| 7||0| e § 

2^1 #011 #7| ^S^/Hai£! 3^3| €2B §2S BA|B = #7| ^2^/sai°J 3^. BAIB nj 

71|0|e §2^t Aho,| § g£ | 2 a> 7 | S^M icSA|?lb 2^fig SB §2^: SI #7| SB 

12^ #011 §#£12 #71 5^!Sg SSH #7| ±2.± 3^31 2S£lb ¥S 3^g ?H|3|b 31 g =S 
°S mfe ^A|-^3|S °H§HA|Sx|g A||go ( Q. 

#^| a||22| =ajg S#S^| ?|o|0| g ^IB #011 fi|S!2§ 0|^0|3 g|5^f g>b ^^I^S 

S#s|fe B^ll: #?l #011 ^I|0|e g^g g golfer E+^tl : #71 7||0|e °! °7|°} #0|| 7||0| M 

12!^§ §#Slfe #^l 7|| 0| ^ s = o,o| 7)|o| e §ojs| Ajoii oHEjbd nHSe §#olb #7| 

71101 e gojm AhQ|, a}^| oHqa mB2i o t = 7fSX|£|2| g^Elfe 3^ Si HaiPJ S^3| # 

7| SO=E¥0|| qgEJfe «U|Sg §A|0i| g#o|fe B7I|: #7| ±2.±/B$\°l 2^. BAIB ^ 711 0| e S3 
ej #011 SB SS^i S#»lfe B7I|: #7| SB I2efi #2|S|0| ^7| S^S 

Ai7ib ^mm s#mfe btii; §h #71 sb i2°4 #oii #71 ^ajse soh #71 3^21 g a 

¥S S^S S^SIfe B7|| It ?b|S|fe f§°5 ©1^ BA|-^3|g eij§5A|#x|2| UlS^ag 

«ISBQ. 

& ^S0|| 2|S|0. 711 0| e UHdjg S#S|7| 2 Oil fliS2£ 0|^O|S gl^«g ^7|°fg g^|}£gA| D| 
^3°J gdH°| 7 OH 0I[ A| 60H^ g°JP. C|B|A| . SS§ B^a|8|0| »|5E ^7|S i 3 JB ^ 

01 S|. ES§ H3ESI01 S ajgoj b^x.sj ^ A| 0|| g #A||o| ^go|3X| ghQ. 

£ 2fe g ^gOII 2| BA|-^3|§ °!|#HA|#X|2| B2£0|q. 

£ 2g *}2oia . 7|B(100) #011 2|02£ 0|^0|S a!^¥(105)S ^fe ^7|°|(102)0| §#££}. 

#7| H!^¥(105)^ °-H§§ ¥2|olfe H§ BBA|7| A|0|2|g 7HdA|7|fe « S g SJQ. ti|^^S|7||fe. # 
7| a«EE¥(105)b 5' -15* £| SA| ^SES §#SQ. 

#7| ^7|S|(102) #0I|fe 3S(Cr). ^¥D|fe(AI), SB|«&l(Mo) SEfe SBISSJ g^gl(MoW) =°| a||1 = 
OI^OIB 7i|0| e uHAjoi g^Sq. #7| 7||0|e «H3 8 »|1 = . Sgfgf)°S t!SEIi= 71|0| 

^ BI2J(£A|S|X| SfS) . #7| TIIOIM E|oi2j gctoil 2S£|0| 2I¥S¥&I ^A| Aj^m o|p f e> 0 | ^7| 7|| 
0|M e|pJ°S B&SIb Til 0|e nHH(EA|o|X| Sfs) SI #7| 7||0|e £|°I2) S¥^2J MSHA|±E|2| 
711 0| e £^ (104a) g SUSIQ. EEB. #7| 7||0|E u H 32| SfiB S0|| 3HnHA|E|2| o|¥ 3^(104b)0| § 
#BQ- 

#7| TIIOIM bHd ^7|°|(102) #0||b ¥7|S. 0|| £ 01 #BI5 S^IgS 0|^0|2 7||0|e § (106) 0| 
§#BQ- #7| 7||0|E 3^ (104a) Oil CH§£|fe 7j|0|e §23°|(106) #011^ U|#S#e|=3| Bg B£x|]°t 
2S 0|¥O|5! QHE|« nHS (108) °! n*^ £S@ b| § S ^ B.| sg| o ^ oi^CHS =a»S nHSd(110)0| ^x|» 

#7 1 nHS (1 10) SI 7i|0| e §2^(106) ^0||fe a||2 0|¥Oia C||0|E| UHd0| §^SQ. 

#7| q|0|E| HH3S #7| etjEIH HHS (108)21 X||1 g«2| gQEIfe Ail 1 3^(0|S|. S^0|e| g| 

Q)(112a). #7| °HE| « DHS(108)SJ #7| aI|1 S«3| qffElb «|2 g«2| g^EJb a||2 S^(0|5|. E5II 
21 B^0|e| °|E|)(112b). #7| Eeil£j S^(112b)0i| 3S£|3 #7| 7||0| M EI2J2I Hx|S|b a||2 ^Sf(^. 
§^tf)°^ d#£lfe QIOlEi £|£!(SEA|S|a| S}§) °J #7| d|0|E| £|£|°| SB Oil 3S£|0| 5|# d5f 
^|et egHXI^EIS BSS|7| ?|E| Q|0|E| nHH(£A|S|X| Sfg)* SifBEI. 3EB. #7| g.l^¥(105)0i| C« 
g£|b 7l|0|e 12^(106) #0)lb #7| q|0|E| dHd^l §g|B §££ 0|¥0|5! BA|B(112c)0| g#aq. 
0HH. #7| BA|B(112c)g D. g¥ SEb 3¥7| 37|^°S ?HnHA|E1°| ^¥ 3^25 0|g£IQ. . 

#7| a|0|E| UH3. BA|B(112c) S! 7I|0|E 13H|(10B) #0||b ¥7|g. 0im Q SSIgS 0\^O\B 

§B 125^(114)01 S^SQ. ^7| SB SSa}(114)g BSSIOI #7| ±SL± S^(112a)g tgA|3|fe 
= aja(116)0| S^SE|. EEEl. £A|o|A|fe 8f2t°U. #7| 7i|0|e EH c a| q| 0 |E-| HHH ^ 0f| EE #7| SB 

§2 5-1(114) g B§mo| =EHggo| g#@q 
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g£h 1351(114) gOllfe £M ^ajS(116)g SSH ±9.± 3^(112a):tt 2^£|fe S^S ¥3 
2^(118)01 ggSP. EaT. £PI §2! 33^(114) #oi|fe £PI ¥3 S^(118)3J §gi°> §£g &7| 
3H|0| e nun §H mo|E| EHHOll 32 £18 no\= DUE. 3 = gJ q|0|E| HHE S^OI S^SP. 

£PI ¥S 3^018)0^ 0| ¥01£! Sti S^g EEHxi^Ei^^EI tlfil g>0> &¥ 3>I5K^. 

yoj^ Gil 0| EH ^oiOll o|oH ?SJEIb Sfi¥ UIOII g^EIDI. £g 7H?gg ?|oH II ^SWBPh 

&7i-no\m. bjoj si qioiEt sm^ sseioi 

8 ^g0|| 2|o|3 . £2^/Eai3 S^(112a. 112b) 3} gS!^ §£S «U^(112c)g g^E* ¥. £>7| g 
2| S2°f(114) ^0|| ¥S S^(118)g S^s|p. [CfBIAi. &7| 112c) 0|| Q|gE|8 g«0| &M g 

30| £|Dj. #7| fg 3^(118)3 gXHmfe 330I ¥:n ggoi gq. 

£ 3a LHX| S 3hfe £ 20|| EA|g| &Ah^3*S ^§HA|&x|2| X||£&Sg ^S8PI ?|© 33EgO|Q. 

£ 3aS SStttS. #BI. *!g £E8 AHH0I012I S3 0I¥01£! ¥S 7ICK100) ^Oll £g£ 

^7|^(102)S ^gOII 2J6H 0I4T2I 8WI£ SS^q. 

£ 3b# giolS, W D|A3f O|go|0] £7| »7|Bt(102)« kg gj 3^^21*1 £P| f*7|SK102)2| 
g!¥¥0|| 213 25 0|¥0)2 SLI^¥(105)S §S5tQ. &7| S!!^¥(105)g °ij§g SIS tfS*A| 

?l A|0|^g ;H2A|5Mg SH3J. UfB5|*Wlfe 5* -15' 2| gA| 2JES 2f£S g^BQ. 

0| 01 AH . #7| gM^¥(105)g ^1^(102) g §5} gl 3§SfA|7P| ?|6}| 200 "C 0|#2| gE0||A| 30g 

oi# gxieie ^Ai°nq. 

E 3cg §f3B3|3. #7| =U^¥(105)g gffe #7|e|(102) #0|| 3S(Cr) . g*¥Hls(AI) . gE|«aj(Mo) E 
g MBIME! g^SHMoW) §2| X||1 S^°K103)g 

E 3d# *f£S|3 . XII 2 Df^af 0|g°| AIS^I^ £J7| XI1 1 ii^(103)g nflEHyoFOt XI1 1 

m. ssn)os dSEife ^iioie ^oi( EA |o^i afg). sj^¥ moii g^gn ^ioi^ bioio, m ~ 

¥£| 9)| 0 |E S^(104a) gJ ^ilOl^ ^ojoj gctoil 3S£|01 nHH S ^ Oil S^EIfe 3>ll0|e IU|H(£A| 

o^i ®m)m ssoife }«oie uHd# s^^p. 0121 §aioii. ^1 ^^¥(105) ?ioiib «n s^°|o S 

0|¥Ot£! 3HDHA|E|2| o|¥ S^(104b)g g^&Q. 

£ 3eg £J\ ^|0|M HHtf Si ^7"s|(102) ^0|| 1SII3I fl§ ^^l S2 D 42S 0|¥0| 

£! ^I|0| e S2°|(106)g gSKchemical vapor deposition: 0|Sf "CVO" etQ) g§0|| 2|oH 

e| 4500 A 2| mg&Q. 

0\0\M. ?il0|e §2^(108) ^0|| b|Sa^BI5^ ££*]|^g CVD g§£§ S»o|0| °»E|MS 

(107) g g^SKLf. g?\ Q"EJMS(107) ^0|| n + 5 ESS H|§a^£J5°|g CVD g§2§ gSfSfOI 
(109) g S^&q. OlUfl. CVD ggfg ^|a|(102)0|| me SSfg SI^SPI ?|S|0| 300'C 

0|Sf2| AH goil A| ^!A|m^ 2101 dHWKLh 

E 3fg IfZEmS. XII 3 D|A3f 0|goh Af£!^2| g§2S 5SJSO09) SJ 9!jE|«S(107)g IH|E|M 

SK>1 £P! ?IIO|e 2^(1 04a) ?|2| ^||0| e §251(106) a^qII ^EJM 1^^(108) gJ HHEj(110)g g 

asm. £<3S nHS(110)e ^^l °-i|E|« nH9(108)2f 3 CHI S^EIOia ^2^/Eaiy 3^ 21011 

2 di aiH g Dhgoi xmm y^b ^&g siQ. 

0|O|Ai. £J 7| HHEj (110) Si 7||0|E S39|(106) ^0|| «UJgO| 2^2§ 0|^0|S AJ|2 

cm) e gsf°fQ. 

E 3gg &2EmS. 4.^1 X|| 2 ^^(111) ^0|| SSa|A|^e°|g E5°! ^. X3|4 D|Aa§ 0|g^ Si 

s§§ aAimoi sseiixi^e nne(n3)g §^&q. 

OlOiAI. a?| SSaiAl^e nHS(113)g Df^35 0|§m01 X1|2 S^(111)g ejij 

J!M. ■a^l 93|E|« IIHS(108)2| gf^ 7hSAf£|0|| g*j£lb 4:2^ 2^(1 12a) gJ Eai°! S^(112b). 
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